Separation of small molecules on novel monolithic poly(vinylphosphonic acid/ethylene dimethacrylate) columns.
In HPLC, monolithic organic stationary phases are usually restricted to the separation of high-molecular-weight compounds such as proteins or oligonucleotides. The aim of this study was to enlarge the applicability of monolithic stationary phases to the micro-liquid chromatography separation of smaller molecules. For this, a new monolithic stationary phase was synthesized by radical polymerization of vinylphosphonic acid (VPA) and ethylene dimethacrylate (EDMA) using azobisisobutyronitrile as radical initiator. In situ reactions at two different temperatures and reaction times resulted in poly(VPA/EDMA) capillaries and allowed fast separations for small molecules, especially parabens and alkylbenzenes. The capillaries showed high mechanical stability, low-swelling properties, high permeability and lower surface area as expected. Polymerization at 75°C for 20 min exhibited efficient separation of parabens within 1.5 min with short half-peak widths and satisfactory resolutions. Apart from attenuated total reflectance Fourier transform infrared (ATR-IR) measurements, the pH-dependent separation of alkylbenzenes confirmed the incorporation of phosphonate groups into the polymeric network, resulting into deprotonation of the stationary phase at pH >4. Moreover, methylparaben and propylparaben were quantitatively determined in human saliva after treatment with paraben-containing tooth paste.